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SPECIFICATION 

Bromocriptine compositions 

5 This invention relates to pharmaceutical compositions, containing bromocriptine. 5 
Bromocriptine is the generic name for the compound 2-bromo-l 2'-hydroxy-2'-(^-methylethyl)- 
5'a-(2-methylpropyl)ergotamin-3^6-tri-one and is listed in the Merck Index, 1976, Appendix A 

2. 

Bromocriptine is a well-known dopamine agonist used in the treatment of e.g. hyperprolactine- 
10 mia, acromegaly and Parkinson's disease. It is usually administered in the form of the mesylate 10 
in daily dosages of e.g. 5-7,5 mg. 10-60 mg and 20-80 mg respectively. Its pharmacological 
and clinical properties have been recently extensively reviewed in M.O. Thorner et at.: 
Bromocriptine A clinical and pharmacological review. Raven Press, New York 1 980. However 
the pharmacokinetic profile was not been established conclusively. From extensive pharmacoki- 
1 5 netic studies we have found that bromocriptine is rapidly absorbed and rapidly eliminated from 1 5 
plasma after oral administration (t 1 /2 = 3 to 5 hours). Although its duration of action appears 
to extend well beyond t 1 /2 in some applications (e.g hypoprolactinaemia effect), we have 
found that it is generally necessary to administer the daily doses in 2 to 4 small doses to 
achieve a lasting therapy and to decrease potential unwanted side effects, which are thought to 
20 be related to the rapid absorption of the drug. Some of these side effects are due to 20 
dopaminergic activity of the compound acting on dopaminergic receptors in the gastro-intestinal 
tract, e.g. nausea and emesis. 

There exists thus a need for a controlled release formulation of bromocriptine which provides 
a prolonged action of bromocriptine to reduce the number of times bromocriptine has to be 
25 administered each day and to reduce certain adverse reactions. 25 
The present invention provides a controlled release formulation for oral administration 
comprising 
bromocriptine 

a pharmaceutically acceptable hydrophilic swelling substance and a pharmaceotically accept- 
30 able inert fatty material . 30 
The preferred amounts of bromocriptine in the unit dosage form are from 2 to 20 mg, 
especially 5 and 10 mg. The bromocriptine may be in free base form or in the form of a 
pharmaceutically acceptable acid addition sail. Preferably the bromocriptine is in mesylate salt 
form. Reference herein to bromocriptine is intended both the free base form and such salts 
35 forms. 35 
Hydrophilic swelling substances that can be used include one or more natural, partially or 
totally synthetic anionic or, preferably, nonionic hydrophilic gums, modified cellulosic sub- 
stances or proteinaceous substances such as. for example, acacia, gum tragacanth. locust bean 
gum, guar gum, karaya gum. agar, pectin, carrageen, soluble and insoluble alginates, 
40 methylcellulose, hydroAy oiopvl met hylcellu lose , hydroxypropylcellulose, hydroxyethylcellulose, 40 
sodiumcarboxymethylcellulose, carboxypolymethylene, gelatin. 

Preferred are cellulose hydrocoHoids which include methyl cellulose, hydroxypropylcellulose 
and especially hydroxypropylmethylcellulose and sodium carboxymethylcellulose. Preferably the 
weight ratio of bromocriptine to the hydrophilic swelling substance is from 1 :10 to 1 :35. 
45 especially from 1:16 to 1 :25. 45 
The weight ratios refer to the amount of active substance bromocriptine, not the total weight 
of any salt. 

Usable pharmaceutically acceptable inert fatty materials include beeswax, fatty acids; long 
chain fatty alcohols such as. for example., cetyl alcohol, myristyl alcohol, stearyLalcofifil, 
50 giycerides such as glyceryl e sters of fatty acids or hydrogenated aliphatic acids such as, for 50 
example, glyceryl monostearate. "^Tyceryl distearate, glyceryl esters of hydrogenated castor oil 
and the like; oils such as mineral oil and the like. Fatty materials are preferably such with 
melting points between 30 and 90'C. 
Most preferred fatty materials have a melting point from 45 'C to 65'C and include giycerides 
55 such as glyceryl palmitates and stearates and fatty acids such as hydrogenated castor oil and 55 
fatty acid esters such as cety! palmitate Preferably the weight ratio of bromocriptine to the fatty 
material is from 1:1 to 1:10. especially from 1:6 to 1:10. 

It is also convenient to incorporate in the formulation ot her solu ble or insoluble pharmaceuti- 
cal excipienis such as calcium sulfate, calcium phosphate, 4lTO?l and^allfidfll=«itio»^ The weight 
60 ratio of bromocriptine to these other excipients is conveniently from 1 :5 to 1 40 eg 1 1 5 to 60 
1:40. 

The formulation may be produced in conventional manner by mixing the ingredients together, 
if desired melting the fatty material. The resultant mixture is in powder form. The powder can be 
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,3. .Ha. .ro.ocHp.ne Is sensitive to .any cher^lca. .ea.en.s. Moreover tKe fo..u,a,lons have 

I satisfactory pharmacodynamic and pharmacok.net.c P'O^^^ bio.a«allabili.y In standard 
The resultant retarded iormulations .n general have comp^ awe D.o ^^^^^ 

cllnicaltras to conventional non-retarded ^°''^^^f°^!?^l^l,^^!Tay. can still produce a 
5 Se The formulations of the invent.on even ^"J^;,/ ?he formulation may 

' rpeutic effect for at least 2^0- and even as - at approxl- 

thus be administered only once a day 'n the ; , pon-retarded forms, 

- = aTreasl'rl^^^^^^^^^^^^ f^^^^^l^-^^^^^^ ^'"^^ 
^"^tSlTonSSr^^^^^^^^ 

further information on the P7«;;;«V s.ed heri^naker.^^^^^^^^ "-^^^-f °' 

n.ay be obtained from the manu urer I ted ^ ^^^^^^^.^ 3„g,en. 

sources, especially H^P. , rd:,- cantor Aulendorf. W. Germany. 

-t^^tri brnd^rosllloO avai;:b^^?:o°m Dcutsche-Gold und Sibersche.danstaU. 

^'C^-'^^itrSSteara.e Is e.g. brand Precirol A.o 5 available from ETS Gattefosse 
929100 Voulogne-Brlllancourt France^ ^ ^^^^^^ Methocel K15IVI and 

EXAMPLE 1: Composition of each capsule 

mg 

Ingredient ^ 735 

1) Bromocriptine mesylate 124 265 

30 2) Lactose (200 mesh) 

3) Silica 40 

4) Glycerol ditripalmitostearate 

si HydroxYpropylmethylcelluiose 4000 cps nO 

290 

35 78 
Capsule (Hard gelatine) 



15 



20 



•)equ.valent to 5 mg bromocriptine base 



40 Preparation (Charge of 6000 capsutes) jnaredient 4) is melted by healing to 56 C 

ingredients 1). 2) and 3) are sieved m.x«d. mass is stirred lor 2 

p 54-C) and is added to the I'^^^fef^v^^ The crushed mass is broken 

l^:;n'utes or until it is ^^-^T'.^^^^^^^^ (through 360 micron 

45 o^e^;^^^^^^^^^^ St l\°r T^rr 'TfJ .-l^e .s then encapsulated. 



In vitro release ^. , ^ ^ n\ 
Gastr.c juice 0.1 n Hd (pH 1-2) 

50 Time Release of bromocriptine 

(hours) 

1 7% 

2 13% 
4 28% 

55 6 42% 
24 100% 



EXAMPLE 2: Composition of each capsuie 



15 



20 



10 



15 



Ingredient ""^^ .^ 

1} Bromocriptine mesylate ; 

5 2) Calcium sulfate . 2HjO 124.265 

3) Cetypalmitate 20.0 

4) Hydroxypropylmelhylceilutose (1 5000 cps) 120.0 

270-0 

10 Capsule (hard gelatine) 78.0 
•)equivalent to 5 mg bromocriptine base 

^ Ana'loQou^ to Example 1. with the difference, that now igredients 1) end 2) are mixed, 
followed by addition of ingredient 3) in molten form, after which the mixture is cooled and 
ingredient 4) is added. 

EXAMPLE 3: Composition of each capsule 20 
Ingredient 

1) Bromocriptine mesylate nn 

2) Maleic acid 

3) Lactose 78.53 ^5 
25 4) Silica ^0 00 

5) Cetyl palmitate 40.00 

6) Hydroxypropylmethylcellulose 1 5.000 cps 130.00 

27^^0 30 
30 Capsule (hard gelatine) 81.00 



35 



40 



45 



3*)corresponding to 10 mg bromocriptine base 

^Analogous to Example 1, with the differem that now ingredients 1). 2). 3) and 4) are mixed, 
followed by addition of ingrediem 5) in molten form, after which the mixture (s cooled and 
ingredient 6) is added. 

40 Comparative cfinicat tests l -. 1. 1 . 

06/ecr/Ves To study in healthy volunteers the tolerability, bioavailability and the proiactine 
suppression effects of two oral controlled release capsules A and B according to the invention in 
comparison to a conventional capsule C and a placebo capsule D. 

45 A. Composition according to the invention 

Ingredient "^9 
1 Bromocriptine in mesylate form 5.73b ) 

2' Lactose 184.265 

50 3 Glycerot-ditripalmito stearate 20.000 

4. Hydroxypropylmethylcellulose (400 cps) 60.000 

•)corresponding to 5 mg bromocriptine 

55 The fatty acid component A3, was added in molten form to a mixture of components A1 - and 55 
A2. and mixed therewith after which the mixture was cooled to room temperature and 
component A4. was mixed with the mixture of A1 ., A2. and A3. 
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B. Composition according to the invention 

Ingredient 
5 1 . Bromocriptine in mesylate form 

2. Lactose 

3. -Silica 

4 ^ Glycerol-ditripalmito siearate 



mg 

5.735 
124.265 
10.000 
40.000 



10 



5' * Hydroxypropyimethylcenulose (4000 ops) 1 1 0.000 

The mixture was prepared analogous to the mixture under A. with the exception that instead 
of mixing A1 . and A2.. B1.. B2. and 83. were mixed. 



15 



20 



25 



30 



Ingredient 

1 Bromocriptine in mesylate form 

2. Mateic acid, milled 

3. Lactose 

4. Cornstarch 

5. Silica 

6. Magnesiumstearate 
1)corresponding to 2,5 mg bromocriptine 

The ingredients 1 to 6 were mixed together 

D) Conventional placebo composition 

Ingredient 
1 . Lactose 

2 Glycerol ditripalmito stearate 

3 Hydroxypropyimethylceiiulose {4000 cps) 



mg 

2.87 
2.00 
170.63 
120.00 
1.50 
3.00 



mg 

190.00 
20.00 
60.00 



35 



40 



10 



15 



20 



25 



30 



• Thp i.uv comoonent 02 was added in molten form to component D1 and mixed therewith, 
J K>h ?hpT^xtL,?e was cooled to room temperature and mixed with component D3. 

Prolactin inhibition wni.mteers bv an indwelling cannula, in certain time 

'The Jrolacli!! curve D represents .he r^ormal prclac.in concer„ra.ion of healthy vo.umeers 

'Z^tXt.co.c..u.,o. rises. 

^^Sl r^'ctr^rand' ra'p:i:.^c,rs:^rn ir;,;:n% observed 1 hour aner 
eo ' hour atterta.., a capsule 

r and lastino only 24 hours. 



35 



40 



45 



50 



55 



60 



5 
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4 (in Dicoqrams/ml, time t in hours). . ^ . . 

The concentrations of curve C in Fig. 4. caused by the 2.5 mg bromocr.ptme conta.n.ng 
capsule C were doubled and plotted in Fig. 5 as a curve C adapted to a doub e portion of 
capsule C, together with curves A and B, so that bromocriptine levels of equal dosages of 
bromocriptine (5 mg) can be compared. 

From Fig. 5 it is seen that the rate at which drug concentrations initially rise (i.e. absorption 
phase) is slightly reduced for form A and markedly reduced for form B as compared with twice 

^^'iral^so appears from these mean curves, that bioavailabilities (AUC) of capsules A and B are 
somewhat lower than of two capsules C. 



10 



'Area under curve 

Based on the individual subjects data, the reduction in bioavailability was an average of 12% 
1 5 for form A and 25% for form B. 

™ he side' effects experienced by each volunteer were recorded as to type, duration and 
intensity (strong, moderate and weak). Overall the following side effects were noted: — 



20 



25 



30 



1 ) orthostatic hypotonia 8) 

2) dizziness 9) 

3) vomiting 10) 

4) nausea '''I) 

5) nasal congestion 1 2) 

6) headache 1 3) 

7) dry mouth 14) 

15) 



50 



55 



head pressure 

drowsiness 

tiredness 

weakness 

sweating 

heat sensation 

abdominal cramps 

palor 



side effects 1) to 6) are well known for dopamine agonist drugs like Bromocriptine and were 
used to assess the relative tolerability of the formulations in the table below: 







nL/mber 


of drug related side ettects 




35 


Intensity 


.A 


B 


C 


D 


5 mg drug 


5 mq drug 


2.5 mg drug 


placebo 




strong 


10 


5 


1 


1 


40 


moderate 


16 


9 


1 


0 




weak 


12 


5 


n 


3 


45 


total 


38 


19 


13 


4 



Capsule A produces significantly more drug related side effects than all other forms. 

Capsule B produced fewer drug related side effects than A. and the total number was not 
statistically different from the 2.5 mg conventional form C. 

Capsule C produced significantly more drug related side effects than placebo D. 

On the basis of tolerability. Capsule B is to be preferred over capsule A. 

In in vitro experiments (USP XXI. page 1243-1244. Apparatus 1, 1000 ml 0.1 n HCI. 100 
rotations per min.) the following release results were obtained with capsules A. B and C: — 



15 



20 



25 



30 



35 



40 



45 



50 



55 
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Release time in hours Release of bromocriptine (in percen.s 

of weights) — 

Capsule A Capsule B Capsule C 

99 



0-5 ^1 8 100 



42 15 



2 fifi 28 10 



4 



66 

94 57 
98 68 



8 
10 



II 1 00 86 15 

' ^ ~ From the viewpoint of P»^«''"««!''"t2r?ed'""' * ^ 
preferred end capsule B is espec.ally preferred. 

20 !1XX7; dosage of two capsu.es of C. if administered simultaneously, would no, be tolerated 20 
iLtth'caSirA ^nTB.'^if l^^^^^tered once a da, s r |^ ^.^c^^nTu^pression 
theSuti'ally effective b--°";P';- ^-^S d^^^ 25 

controlled absorption is better. 

^^^"^l controlled release formulation for oral administration comprising 3^ 
'° =t'p°hTrma'eutica.ly acceptable hydrophilic swelling substance 

35 ''"rArmu.ation according to claim 2 containing 5 -9 '.-o.i^^^^^ 

*° Mo^uCroSro'rr^^^^^^ ^^af'""' °' 

T°T?rmV.:tl^ :rrngtry"n': X Pr^ng .aims wherein the weight ratio o, 

,he swelling substance to bromocriptine .s 'jo-^p^^^^ .0 r2b^ ^^^^^ ^^.^ 4 

45 9. A formulation according » any one ot tne p ec 3 g^.j, 

-r^'XS^f^S^^" on':'^^ Claims wherein the fatty material 

r "raSrccS" any one of the preceding claims wherein the fatty material is ^ 
'° ' t2"'A'ormulation according to claim 1 1 wherein the g.yceride is g.ycero. ditripa.mitostear- 

^^3 A formulation according to any one of the preceding claims wherein the weigh, ratio of 

bromocriptine ,0 the fatty 'rlliri 3 wh°erein the weight ratio is from 1 ;6 ,0 1 : 1 0. 

55 14. A formulation according 0 ^ 3 whe e^^the^ g^^.^^ ^^^^.^.^^ hydroxypropyl- 

1 5 A formulaiion accordmg to any one ot i ^ ^ , , gs a fatty material, 

methylcellulose as a spelling agen, and glycerol d tr^al^^^^^^^^^^ 

1 6 A formulation according ,0 claim 1 b. ^o"" " "9 " . !^.22 q or 1 :1 2:4. 
lulise and glycerol ditripa'-itostearate m a we g^^^^^ administration. 
60 1 7. A method for the preparation of a oo""o ea release , maw,a\. 

^ which comprises mixing bromocr,p,ine,_hydropM.cjwem^^ Parkinson's. 
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Release time in hours Release of bromocriptine (in percen.s 
of weights) 

Capsule A Capsule B Caplule C 5 

5 ;: 7r~ A 99 

0.5 ll 8 100 

2 66 28 10 

,n ft 81 39 

10 6 gg 48 

in 94 57 

0 98 68 

100 86 15 

"From the viewpoint of P^^a'-^'^^l^'^t^^rred'"'*' ^ ^ 
preferred end capsule B is especially preferred. 

20 !:::da7v dosage of two capsules of C. if administered simultaneously, would not be tolerated 20 
in clinical practice as reported before. surDrisingly cause a satisfactory 

^Leoth capsules A and B if =<^"J'";^f,^„'',°,",^^,;.i^rfor 2';h^ and a prolactin suppress-on 
therapeutically effective ^'o-""" P 7"*=^"^'^*^^^^^ decreased bioavailability in comparison 

controlled absorption is better. 

"^'^"^1 controlled release formulation for oral administration comprising 3^ 

Z^'^phTrrcttically acceptable Hydrop;;"^^ -"^"^^ 

^^rf=:;:ot^aL^XT« Claims 2 to 20 mg o, bromocriptine per unit 
35 '^T'Vrmulation according to claim 2 comaining 5 -g bromoc^gr.^^ 

t 1 Sairn rc^dl-n^g IS rone TfrrrLld^ing^laims wherein the swelling 
-r'^'^:^::^:i^^^y one ^ the preceding claims wherein the swelling 

-° Moi'o^atr roSro'rr:ro':^ro^ ^^^^^-^ 
T t ?rurat!o^n ::sr.^z"n^ S '^^^^^^^^^ "^'^ ' .s 

,he swelling substance to b'omocr.ptme is <™'^;p^«^«i^g^,^,3i^3 ^vherein the fatty acid « 
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Release time in hours Release of bromocriptine (ir. percents 
oi weights) 

' Capsule A Capsule B Capsule C 



10 



0,5 

1 

2 


13 
23 


4 
8 


42 


15 


66 


28 


4 


81 


39 


6 
8 
10 
14 
24 


89 


48 


94 


57 


98 


68 


100 


86 



99 
100 



10 



15 



' ^ " From the viewpoint of pharmacokinetics capsules A and B are 
preferred and capsule B is especally preferred. 

20 '^'^Z<^os.,e of two capsules of C. if administered simul.aneouslv, would not be tolerated 20 
therapeutically effective '"^^^l q^^^^ decreased bioavailability in compar.son 

controlled absorption is better. 

^^'""l controlled release formulation for oral administration comprising 3^ 
'° I^'phTmlcrutically acceptable hydrophilic swellirjg substance 

-! ^rZ^^S!'oXJ^^. 2 to 20 mg of brort,ocriptine per unit 
3, Vrmulation according to c.a.m 2 containing S^^^;^^^^, 

t t rrtlon rorg rcnVo,r ^r^lding^Uims Where, the swelling 
'T'^::^ZS^^ one of the preceding Cairns wherein the swelling 

TT?Sa,!o^n :=grn"yr -^^^^^^^^^^ ^ ^ ^'^^^ °' 

,he swelling substance to b;omocr^t,ne .s ^^-^^ ^ ,0 K25^.^^ ^^^^.^ ^^^^^ 45 
45 9. A formulation according °' o'lo^^ beTween 30 and SOX. . 

-=';r^'A^orSS?^^Si^- ^n^^^'fthVp^ding claims wherein the tatty materia, 
r '-rKircctfdlng'toany one of the preceding claims wherein the fatty material is 
^° " ^2^1 formulation according to claim 1 1 wherein the g.yceride is glycerol ditripa.mitostear- 

A formulation according to any one of the preceding claims wherein t S^t ratio of 

bromocriptinetothe fatty material. s from 1^1^^^^^^^^^^ 1-6,0 1:10. 55 

55 ,4. A formulation accordmg o ^'^ w^^^'^^^eding claims containing hydroxypropyl- 

15 A formulation according to any or^e 01 7° .P'™_i,?L,--,a,e as a fatty material. 
^Jthylce'llulose as a celling agen. an glycero«^^^^^ hydrLypropylmethylcel- 

16 A formulaiton according to claim ^ ^ • ^^"T;"^ , .^^ 1 •22-8 or 1:12:4. 

lulose and glycerol d*"iP^'-''-'!f"';;V,r;^„^^^^ for oral administration, 60 

60 1 7. A method for the P'^P^^'".''"" , ^swelling substance and a fattay material, 

which comprises mining bromocript,ne.__hydropM.c swe^»._^^^ acromegaly, or Parkinson s 
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or Parkinson s disease according to «he rriethod of claim 18 in unit dosage form, containing 2 to 

'° r A I'oTlSTccording to claim 1 substantially as hereinbefore described with 

'*'rrirn?ra"d%la^^eS^^^^^^^^^^ of bromocriptine |ess than 60^^^^^^^^^^ by 5 

weight of bromocriptine within 2.5 hours as measured m 0,1n HCI in in vitro release 

"22.""rcontrolled release formulation according to claim 21 releasing less than 65 percent by 

weight within 8 hours. . . «♦ loaet ftn 10 

23. A controlled release formulation according to claims 2 1 or 22 releasing at least 80 ^ O 

percent by weight within 24 hours. 

Printed in ihe United Kinsdom (or Her Maitsty t St»tionery 0«.c«, 8818935. 19B6. 4235^ obwined. 
Pobfithed •t The Patent OHice, 25 Southampton Buildings. London. WC2A 1AY. from wMch copies may m oownso 



